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1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED

TheUpper Sheyenne River sdifasin (09020202) encompasses approximately 1,907 square
miles(1,220,722million acres) in Benson, Eddy, McHenry, Pierce, Sheridan, and Wells
Countieg(Figurel). For the purposes of this TMDL, the impairgtideamsegments locaied in
Benson, Eddy, and WellSountesandthe associated watershed is compriseappiroximately
342,826acres(Table 1) The Sheyenne Rivempairedstreamsegment lis within thelevel Il
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Figure 1. Upper Sheyenne River Sutbasinin North Dakota.
Table 1. General Characteristics of theSheyenne RivelT MDL Li st ed
Watershed.
Legal Name Sheyenne River
Stream Classification |ClasslA
Major Drainage Basin |Sheyenndiver

8-Digit Hydrologic Unit

09020202

Counties

Benson, Eddy, and WellSounties

Level lll Ecoregion

NorthernGlaciated Plains (46

Watershed Area (acres

342,826

Segment 6s
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1.1 Clean Water Act Section 303(d) Listing Information

Based on the 2@ Section 303 (d) List of Impaired Waters Needing TMIHN®DoH,
2010), the North Dakota Deptment d Health(NDDoH) has identifieca 40.37mile
segment of the Sheyenne River fraeconfluence with Big Coulegownstream tats
confluence with the Warsingam Watershedpcatedn Benson, Eddy, and/ells
Countes,asnot supporting for recreational us@he impairmergaredue toEscherichia
coli (E. coli) bacteria(Table 2andFigure 2.

Table 2. SheyenneRiver Section 303(d) Listing Information for Assessment Unit ID
ND-0902®M202004-S_00 (NDDoH, 200).

Assessment Unit ID ND-09020202004-S_00

Waterbody Sheyenne River fronts confluence with Big

Description Coulee downstream to its confluence with the
Warsing Dam Watershed

Size 40.37miles

Designated Use Recreation

Use Support Not Supporting

Impairment E. coliBacteria

TMDL Priority Low
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Figure 2. Sheyenne RivelTMDL Listed SegmentND-09020202004-S_0Q
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1.2 Ecoregions

The watershetbr this TMDL listed segmerites within threelevel IV ecoregions. These
arethe End Moraine Complex Eagion (4f), theDrift Plains Ecoregion (46j)and the
Glacial Outwash Ecoregiad6j) (Figure3).

The End Moraine Complex ecoregion (46f) is composed of blocks of material scraped off
and thrust up by the continental glacier at the south end of the Devils Lake basin. The
western part of the ecoregion exhibits similar stagnate moraines similar tostwuh

Coteau while the southern moraines contain slightlydriglevations resulting in

wooded lake boundaries and morainal ridges. Land use within the End Moraine Complex
ecoregion consists of mixed range and cropland depending on slope and présence o
rocky soil(USGS, 2006)

The Drift Plains ecoregion (46i) was created from the retreating Wisconsian glaciers
which left a subtle rolling topography, thick glacial till and a large number of temporary
and seasonal wetlands. The Drift Plains contaidyetve soils and level topography
which largely favors cultivation practices. Historic grasslands of transitional and mixed
grass prairie have been replaced with fields of spring wheat, barley, sunflowers and
alfalfa(USGS, 2006)

The Glacial Outwash ecegion (46j) is characterized by smoother topography and soils
with high permeability and low water holding capacity. Cropland production is poor to
fair with most areas being used for irrigated agriculténd caused soil erosida

present in drougdly areas and is reduced by retaining native range grasses like little
bluestem, needlandthread and green needlegrass (USGS, 2006).
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Figure 3. Level IV Ecoregionsin the Sheyenne RivelWatershed
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1.3 Land Use

According to National Agricultural Statistics Service (NASS) 2007 land cover data, the
dominant land use in the watershed is agriculture with 59 percent cropland, 38 percent
used for grassland/pasture, and the remaining 3 percent a combination of widadsye
fallow/idle cropland, or developed/open space (Figure 4). The dominant crops grown in
the watershed are spring wheat, soybeans, dry beans, corn, and sunflowers.
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ND-09020202004-S_00(NASS,2007).
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1.4 Climate and Precipitation

Precipitation data for the Upper Sheyenne River was obtained from the North Dakota
Agricultural Weather Network station located near Harvey, Aliproximately 13 miles
southwest of the THAL listed segmenfNDAWN, 2012) Figure 5 shows monthly
precipitation data averaged for the years of 1995 to 2008 compared to the precipitation
totals for each month during 2009 and 2010. Snowfall data had not been converted into
precipitation for the mths of January through March and November through December
for the years 1995 to 2010, and so those months do not appear in Figure 5.
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Figure 5. Monthly Precipitation for the NDAWN Weather Station Located Near
Harvey, ND.

1.5 Available Data

1.5.1E. coli BacteriaData

Excessive amounts of fecal bacteria in surface waters used for recreation have been
known to indicate an increased risk of pathegetuced illness to humans. Infections
due to pathogen contaminated waters include gastrointeséspiratory, eye, ear, nose,
throat, and skin disease (EPA, 198R)e fecal bacteria known to cause the most harm to
humans is E. coli bacteriand is the parameter now used in NDDoH water quality
standards.

E. coli data were collected at two sites 385 and 385502 along the Sheyenne River
(Figure §. The sites were monitored weekly when flow conditions were present during
therecreation season of May 1 through September 30 in 2009 and 2agtb.

monitoring station was sampled by the Wells County Goitservation District. fie
complete set of data is availableAppendixA.
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Table3 provides a summary &. coligeometric mean concentrations, the percentage of
samples exceeding @CFU/100mL foreach montland the recreational @gassessment
by month The geometric meal. coli bacteria concentration and the percent of samples

over 4® CFU/100ml wasalculated for each month (M&eptember) using those
samples collected during each month in 2009 and 2010.

—— Impaired Reach ND-09020202-004-S_00
[ | TMDL Listed Segment Watershed

L—:j County Boundaries

( NDDoH WQ River Stations (Collocated with USGS Gauging Stations)

Figure 6. NDDoH E. coli Bacteria Sample Sites385505 and 38550 ollocated with
USGSGauging Stations 05055300 and 05055400Respectively,on the Sheyenne

River.

Table 3. Summary ofE. coli BacteriaData for Sites 38556 and 3&502 (Data

Collected in 20® and 2010).

385505
Recreational Season May June | July | August | September
Number of Samples 4 10 8 9 9
Geometric Mean 52 61 37 124 165
% Exceeded 409 CFU/100 mL | 0% 10% | 0% 11% 22%
Recreational Use Assessment | INSFD | FSBT| FS FSBT | NS
385502
Recreational Season May June | July | August | September
Number of Samples 4 10 8 9 9
Geometric Mean 60 49 52 48 105
% Exceeded 409 CFU/100 mL | 0% 0% 25% | 0% 11%
Recreational Use Assessment | INSFD | FS FSBT| FS FSBT

FST Fully Supporting; FSBT- Fully Supporting, but Threatened; NSi Not Supporting; INSFD i Insufficient Data
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Analysis ofE. coli bacteria data collected sites 385505 2009 and 201,demonstrated
that the site was fully supportinigut threatened in June and August, fully supporting in
July, andnot supporting in September. There was insufficient data to make a
determination for May.

Analysis ofE. coli bacteria data collected sites 38550 2009 and 2010demonstrated
that the site was fully supporting in June and August, andsulhporting but threatened

in July and September. There was insufficient data to make a determination for May for
this site as well.

1.52 Hydraulic Discharge

Daily stream discharge values were colle@ednited States Geological Survey (USGS)
gauging station0505%300 and 05055400The USGS statioQ505530Chas operated

during open water (April through Novemberpce2004 and is collocated with NDDoH
monitoring station 385505. TRESGS station 05055400 has operated during open water
(April through November) since 2005 aisccollocated with the NDDoH monitoring
location 3%502 For the purposes of thisMDL, all discharge record$irough 201 will

be usedn the analysigor the TMDL

2.0WATER QUALITY STANDARDS

The Clean Water Aaequires that Total Maximum Daily Loads (TMDLSs) be developed for

waters on a state's Section 303(d) 1ist. A T
wasteload allocations for point sources and load allocations fgoaiohsources and natural

bacyr oundo such that the capacity of the water|
exceeded. The purpose of a TMDL is to identify the pollutant load reductions or other actions

that should be taken so that impaired waters will be able to attainquatiély standards.

TMDLs are required to be developed with seasonal variations and must include a margin of

safety that addresses the uncertainty in the analysis. Separate TMDLs are required to address

each pollutant or cause of impairment, which is tase i€. colibacteria.

2.1 Narrative North Dakota Water Quality Standards

The North Dakota Departmeaot Health has set narrative water quality standards that
apply to all surface waters in the State. The narrative general water quality standards are
listed below (NDDoH, 201).

1 All waters of the State shall be free from substamatigutable to municiga
industrial, or other discharges or agricultural practices in concentrations or
combinations that are toxic or harmful to humans, animals, plants, or resident
aguatic biota.

1 No discharge of pollutants, which alone or in combination with other substances
shall:

a.Cause a public health hazard or injury to environmental resources;
b. Impair existing or reasonable beneficial uses of the receiving water; or
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c. Directly or indirectly cause concentrations of pollutants to exceed
applicable standardg the receiving waters.

In addition to the narrative standards, the NDDoH has set biological goal for all surface
waters in the state. The goal states idthe
similar to that of sites or waterbodies determibgdhe department to be regional
reference siltlleso (NDDoH, 20

2.2 NumericNorth Dakota Water Quality Standards
TheSheyenndiveris a ClasdA streamas defined below (NDDoH, 2011)

Class IA- The quality of the waters in this class shaltiie same as the quality of class |
streams, except thathere natural conditions exceed class | criteria for municipal and
domestic use, the availability of softening or other treatment methods may be considered
in determining whether ambiewiater qualitymeets the drinking water requirements of

the department

Table4 provides a summary of theimericE. colicriteriawhich appiesto Class A
streams. The E. colibacteria standard apg$only during the recreation season from
May 1 to September 30.

Table 4. North Dakota Bacteria Water Quality Standards for Class A Streams.
Standard

Geometric Mear! Maximum >

E. coliBacteria 126 CFU/100 mL 409 CFU/100 mL

TExpressed as a geometric mean of representative samples collected dudogsaaytive 3@ay period
2No more than 10 percent of samples collected during any consecutilay 3@riod shall individually exceed the
standard.

Parameter

3.0 TMDL TARGETS

A TMDL target is the value that is measured to judge the success of the TMDL &Nt
targets must be based date water quality standards, but can also include site specific values
when no numeric criteria are specified in the stand@he following TMDL target for the
Sheyenne Riveis based on the NDDoH water quality standancH. coli bacteria.

This segment of th8heyenndRiveris impaired because &. colibacteria. Th&heyenne River

is classifiednot supportingecreational beneficial uses becaus€& ofoli bacteria counts
exceeding the North Dakota water quality st@ml. The North Dakota water quality standard for
E. colibacteria is a geometric mean concentratioh26fCFU/100 mL during the recreation
season from May 1 to September 30. Thus, the TMDL target for this rep@8 @G~U/100 mL.

In addition, no mor¢han ten percent of samples collectedHocoli bacterisshould exceed 4D
CFU/100 mL.

While the standard is intended to be expressed asdaydgeometric mean, for purposes o§th
TMDL, the target is based on an E. coli concentration of 126 CBUWLOexpressed as a daily
average based on individual grab sampkespressing the target in this way will ensure the
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TMDL will result in both components of the standard being metlaatdtecreational uses are
restored.

4.0 SIGNIFICANT SOURCES
4.1 Point Source Pollution Sources

There are no known point sources iisfiMDL listed segment of thBheyenne River
E. colibacteria polluting the river are from nonpoint sources.

There ardive knownanimal feeding operations (AFOs) in thentributingwatersheaf
this TMDL listed segment dhe Sheyenne RiverThefive AFOs in theSheyenndiver
watershed includur small (3300 animal units (AUs)) AF©&andone largg1,000 AUs
and greater) AFQvhich have permitsto operateAll five AFOs are zeroidcharge
facilities and are not deemed a significant point sourée obli bacteria loadings to the
SheyenndRiver.

4.2 Nonpoint Source Pollution Sources

This TMDL listed segmentfothe Sheyenndiver is experiencinge. colibacteria
pollution from nonpoint sources in the watershed. Livestock grazing and watering in
proximity to theSheyenndriveris common along the TMDL listed segment

Thesoutteast section of North Dakota typically experiences long duration or intense
precipitation during the early summer months. These storms can cause overland flooding
and rising river levels. Due to the close proximity of livestock grazing and watering to

the river, it is likely that this contributds. colibacteria to th&heyenndiver.

These assessments are supported by the load duration curve analysis (Section 5.3) which
shows exceedences of tBecoli bacteria standard oarring duringwet and moist
conditionflow regimes

Wildlife may also contribute to the. colibacteria found in the water quality samples,
but most likely in a lower concentration. Wildlife aremadic with fewer numbers
concentrating in a specific area, thus decreasing the probability of their contribution of
fecal matter in significant quantities.

Septic system failurmight alsocontribute to thée. colibacteria in the water quality

samples Failures can occur for several reasons, although the most common reason is
improper maintenance (e.g. age, inadequate pumping). Other reasons for failure include
improper installation, location, and choicetloé system. Harmful household chemicals

can also cause failure by killing the bacteria that digest the waste. While the number of
systems that are not functioning properly is unknown, it is estimated that 28 percent of
the systems in North Dakota are ifag) (EPA, 2002).
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5.0 TECHNICAL ANALYSI S

In TMDL development, the goal is to define the linkage between the water quality target and the
identified source or sources of the pollutant &ecoli bacteria) to determine the load reduction
needed to me¢he TMDL target. To determine the cawus®l effect relationship between the

water quality

target

and

the identified
The loading capacity or total maximum daily load (TMDL) is the amount of a pollutant&e.g.

souroc

coli bacteria) a waterbodyan receive and still meet and maintain water quality standards and
beneficial uses. The following technical analysis addressds i bacteria reductions
necessary to achieve the water quality standards farget coli bacteriaof 126 CFU/100 mL

with an explicitmargin of safetyf tenpercent

5.1Mean Daily Stream Flow

For this TMDL, the daily stream discharge values from USGS gauging station 05055300,
collocated with NDDoH stream station 385505, will be used to derive the TMDL load

and reductn needed. Of the two NDDoH monitoring sites located along the impaired
reach, this site showed the greatest impairment. Deriving the TMDL from data collected
at this site will ensure the most protective measures for the entire segment.

USGS statior®505530has operatediuring open water (April through Novembsihce
2004 For the purposes of thiBMDL, all discharge recordsirough 201 will be used to
describe the hydrologyrhis block of time should account for wet and dry cycles through
the hydological history othe USGS gaging station

From2005to 2008 the annual mean discharge of the Sheyenne Ritiee USGS
gauging stationvas very lowmost likely due ta dry cycle. Then in2009and2010the
mean annual dischargeas high displaying above average flongigure7). In 2009, the
discharge waslose tosix times higher than the average annual discharg@@s2008
(35.35cfs) This can be attributed to record snowfalls and above average sprinthedins
were present all across Mo Dakota as well as the cumulative effects of higher
discharges in the upstream subtersheds.

250

200
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Discharge (cfs)

50 -

210
151.2
74.6
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19.1 15.7
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Figure 7. Mean Annual Discharge at the USGS Gauging Station on the Sheyenne
River near Flora, ND (05055300)
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In easterrNorth Dakota, rain events are variagkenerallyoccurring during the months

of April through August. Rain events can be sporadic and heavy or light, occurring over
a short duration. Precipitation events of large magnitude, occurring at a fastermate tha
absorption, contribute to high runoff events. These events are represented by runoff in
the high flow regime. The medium flow regime is represented by runoff that contributes
to the stream over a longer duration. The low flow regime is charactefistiought or
precipitation events of small magnitude and do not contribute to runoff.

5.2 Flow Duration Curve Analysis

The flow duration curve serves as the foundation for the load duration curve used in the
TMDL. Flow duration curve analysis lookstae cumulative frequency of historic flow

data over a specified time period. A flow duration curve relates flow (expressed as mean
daily discharge) to the percent of time those mean daily flow values have been met or
exceeded. Theusedfp er c e né x © & e(ide ¢ dinition) provides a uniform

scale ranging from 0 to 100 percent, thus accounting for the full range of streanfoflows
the period of recordLow flows are exceeded most of the time, while flood flows are
exceeded infrequently (EPA, 200

A basic flow duration curve runs from high to low (0 to 100 percent) along-#xésx

with the corresponding flow value on theyis (Figure8). Using this approach, flow
duration intervals are expressed as a percentage, with zero corresponknbiginést

flows in the record (i.e., flood conditions) and 100 to the lowest flows in the record (i.e.,
drought). Therefore, as depicted in Fig8ra flow duration intervabf twenty five (25
percent, agxiated with a stream flow &0 cfs, implies tha5 percent of all observed
mean daily discharge values equal or exd&ecfs.

Once the flow duration curve is developed for the stream site, flow duration intervals can
be defined which can be used as a general indicator of hydrotogidion (i.e. wet vs

dry conditions and to what degree). These intervals (or zones) provide additional insight
about conditions and patterns associated with the impairfeoolj bacteria in this

case) EPA, 2007). As depicted in FiguBethe flow duation curvefor site 3&505
representing TMDL segment N0©020202004-S was divided intdour zones, one
representing high flow€{7 percen}, another fomwet conditiors (7-39 perceant), one for
moistconditiors (39-64 percentjand one for low flowsg4-86 percent). Based on the

flow duration curve analysis, no flow occurrbtipercent of the timeBg to100 percent).

These flows intervals were defined by examining the range of flows for the site for the
period of record and then by looking for natunaddks in the flow record based on the

flow duration curve plot. A secondary factor in determining the flow intervals used in the
analysis is the number &. colibacteriaobservations available for each flow interval.
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Figure 8. Flow Duration Curve for the SheyenneRiver Monitoring Station 385505

(USGS Station 05055300)

5.3 Load Duration Analysis

An important factor in determining NPS pollution loads is variability in stream flows and
loads associated with high and low flow. To better correlate the relationship between the
pollutant of concern anithe hydrology of theSection303(d) TMDL listed segens, a

load duration curve was developked this impaired reach of thBheyenndiver. The

load duration curvéor theimpairedreachwasderived using thé&. colibacteria TMDL

target 0f126 CFU/100mL and the flows generated as described in Sexfdnand 5.2

Observed irstreamE. colibacteriadata obtainedfom monitoing site385505 in 2009

and 2.0 (Appendix A were converted ta pollutant loady multiplying E. colibacteria
concentrations by themean daily flowand a conversion factor. These loads are plotted
against the percent exceeded of the flow on the day of sample colléggareQ).

Points plotted above tH26 CFU/100 mL target curve excettk Statewater quality
target Points plotted below theiove are meeting thBtatewater quality target 0f26
CFU/100 mL.

Foreachflow interval or zone, a regression relationship was developed between the
samples which occur above the TMDL tardg2§ CFU/100 mL) curve and the
corresponding percent exceedietv. The loa duration curve for site 3805 depicting
a regression relationship for each flow intemggdrovided in Figure.

The regression lines for tiveet condition ananoist conditiorflow regimesfor site
385505werethen used with the midpoint of the percent exceeded flow for that interval to
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calculate the existing. colibacteria load for that flow intervalFor examplgthe
regression relationship between obserZedoli bacteria loading and percent exceeded
flow for thewetandmoistconditionflow intervak of Figure 9are:

E. colibacteridoad (expressed as 10FUdday) = antilog (Intercept (Slope&Percent
Exceeded Flow))

Where the midpoint of theet conditioninterval from7 to 39 percent i3 percent, the
existingE. colibacteridoad is:

E. colibacteridoad (10 CFU9day) = antilog $.61+ (-3.66¢0.23))
=59,00610" CFUs/day

Where the midpoint of themoistcondition interval fronB9 to 64 percent i51 percent,
the existinge. colibacteridoad is:

E. colibacteridoad (10 CFU9day) = antilog $.45 + (-2.32¢0.51))
=17,823x 10’ CFUs/day

The midpoint for the flow intervals is also used to estimate the TMDL tkraet In the
case of the previous examples, the TMDL tatgetl for the midpointsor 23 and51
percent exceeded flowlerived from thet26 CFU/100 mL TMDL target curves are
24,048x 10’ CFUs/dayand5,241x 10’ CFUs/dayrespectively
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Figure 9. E. coli BacteriaLoad Duration Curve for the SheyenneRiver Monitoring
Station 386505
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5.4 Loading Sources

The load reductionseeded for the E. coli bacteria TMDL for this impaired reach of the
Sheyenne Riverangenerallybeallotted tononpointsources. Based on the data
available, the general focus of BMPs doad reductions for the listed waterbaghould

be onriparian grazingadjacent to or ircloseproximity to theSheyenne River

Significant sources d&. colibacteridoading were defined asonpointsource pollution
originating from livestock. One of the more important concerns regangdingoint
sources is variability in stream flows. Variable stream flows often cause different source
areas and loading mechanisms to domi(@teland, 200R Two flow regimes, wetand
moist conditions wereusedin the development of the load duration curvethar listed
segmenbn theSheyenne RivefFigure9). Thetwo flow regimes were usedecause
samples indicateexcee@nces otthe water quality standard duritigeseperiods of
moderate flows

By relating runoff characteristics to each flow regime one can infer which sources are
most likely to contribute t&. colibacteridoading. Animals grazing in the riparian area
contributeE. colibacteria by depositing manure where it has an immediate impact on
water quality. Due to the close proximity of manure to the stream or by direct deposition
in the stream, riparian gragnmpacts water quality at high, moderate, and low flows
(Table5). In contrast, intensive grazing of livestock in the upland and not in the riparian
area has a high potential to impact wageality at high flows and under moist conditions
impact at moderate flows (Tal#®. Exclusion of livestock from theparianarea

eliminates the potential of direct manure deposit and therefore is considered to be of high
importance at all flows. However, intensive grazing in the upland creates the potential
for manure accumulation and availability for runoff at higiwié anda high potential for

E. colibacteria contamination.

Table 5. Nonpoint Sources of Pollution and Their Potential to Pollute at a Given
Flow Regime

Flow Regime
Nonpoint Sources High Flow Moderate Low Flows/
Flows Dry Conditions

Riparian AregGrazing (Livestock) H H H
Animal Feeding Operations H M L
Manure Application to Crop and H M L
Range Land

Intensive Upland Grazing (Livestock H M L

Note: Potential importance abnpointsource area to contribuke colibacteria loads under a givdow regime.(H:
High; M: Medium; L: Low)

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the U.S. Environmental Protection Agency
(EPA) regulations require that ATMDLs shal
and maintain the applicable narrative and numerical water quality standards withadea
variations and a margin of safety which takes into account any lack of knowledge
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concerning the relationship between effl ue
of safety (MOS) can be either incorporated into conservative assumptions used to
develop the TMDL (implicit) or added to a separate component of the TMDL (explicit).

To account for the uncertainty associated with known sources and the load reductions
necessary to reach the TMDL targetl@b6 CFU/100 mL, a ten percent explicit margih
safety was used for this TMDL. The MOS was calculated as ten percent of the TMDL.
In other words ten percent of the TMDL is set aside from the load allocation as a MOS.
The ten percent MOS was derived by taking the difference between the poingés@aith
duration curve using thE26 CFU/100 mL standard and the curve using th@ @FU/100

mL.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act and associated regulations require that a
TMDL be established with seasonal variatioifhieSheyene RiverTMDL addresses
seasonality because the flow duration curve was developedsgsiagyears of U&S

gauge data encompassing all twetvenths of the year. Additionallyhe water quality
standard is seasonally based on the recreation season from May 1 to September 30 and
controls will be designed to reduEe coli bacteridoads during the seasons covered by

the standard.

7.0 TMDL

Table6 provides an outline of theitical elements of thbacteria TMDLfor theimpaired

segment TMDL for the Sheyenndiver (ND-0902M202004-S_00Q is summarizedn Table 7.

The TMDL provides a summary of average daily lodolg flow regimenecessary to meet the

water quality targefi.e., TMDL). The TMDL for each segment and flow regime provaae

estimate of the existing daily load, an estimate of the average daily loads necessary to meet the
water quality target (i.eTMDL load). TheTMDL load includes a load allocation from kmo
nonpointsources and gnpercent margin of safety.

Table 6. TMDL Summary for the Sheyenne River

Category Description Explanation

Beneficial Use Impaired | Recreation Contact Recreatiore(g, swimming,
fishing)

Pollutans E. coli Bacteria SeeSection 2.1

E. coli TMDL Target 126 CFU/100 mL | Based on the currenta&de water quality
standard for E. coli bacteria.
Significant Sources NonpointSources | No contributingpoint sourcesn
Subwatershed

Margin of Safety (MOS) | Explicit 10%
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It should be noted that the TMDL loads, load allocations, and the MOS are estimated based on
available data and reasonable assumptions and are to be used as a guide for implementation. The
actual reduction needed to meet the applicable water qualityastisnahay be higher or lower
depending on the results of futur®nitoring.

TMDL = LC = WLA + LA + MOS
Where

LC = loading capacity, or the greatest loading a waterbody can receive without
violating water quality standards;

WLA = wasteload allocatn, or the portion of the TMDL allocated to existing or future
point sources;

LA = load allocation, or the portion of the TMDL allocated to existing or future non
point sources;

MOS = margin of safety, or an accounting of the uncertainty ab@utelationship
between pollutant loads and receiving water quality. The margin of safety can be
provided implicitly through analytical assumptions or explicitly by reserving a
portion of the loading capacity.

Table 7. E. coli Bacteria TMDL (10’ CFU/day) for the SheyenneRiver Assessment Unit ID
ND-0902202004-S 00 asRepresented by Site 38505

Flow Regime
; Wet Moist
High Flow Conditions Conditions Low Flow
Existing Load 59,031 17,828
TMDL 256,822 24,048 5,241 1,233
WLA 0 0
LA No Reduction 21,643 4,717 No Reduction
Necessary Necessary
MOS 2,405 524

'TMDL load is provided as a guideline for watershed management and BMP implementation.

8.0 ALLOCATION

There are no known poisburces impacting the watersh#fdhis impairedeach Thereforehe
entire E. colibacteridoad for this TMDL was allocated twonpointsources in the watershed.

The entirenonpointsource load is allocated as a single load because there is not enough detailed
source data to altate the load to individual uses (eanjmal feeding, septic systems, riparian
grazing, waste managemgnt

To achieve the TMDL targetdentified in the reportt will require the wide spread support and
voluntary participation of landowners and desits in the watershed. The TMIplandescribed
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in this reports adesignedo improve water quality by implementing best management practices
throughnowr egul at ory approaches. ABest management

measures, or practices that are determined to be a reasonable and cost effective means for a land
owner b meetnonpointsouc e p ol | ut i o nEPA,QQ001).r Thik TMDE @ad s pud  (

forth asarecomnendationfor what needs to be accomplishedtfos impaired reach of &

Sheyenne Riveandits associated watershgd restore and maintain its rectieaal uses. Water

guality monitoring should continue in order to measure BMP effectiveness and determine

through adaptive management if loading allocation recommendations need to be adjusted.

Nonpointsource pollution is theolecontributor to elevateB. colibacteria levels ithe
Sheyenne RiveDifferent BMPs can be effective at one or more flow regimes (T@bl&heE.
coli bacteria samples and load duration curve analysis of the impaired K&x€9020202004-
S) identifiedwet andmoist conditon flow regimes as thigows whereE. coli bacteriaexceeded
the126 CFU/100 mL target.To reduce NPS pollution fatifferentflow regimes, specific BMPs
are described in Sech 8.1 that will mitigate thefects ofE. colibacteridoading to the
impairedreach

Table 8. Management Practices and Flow Remes Affected by Implementationof BMPs.

Flow Regime and Expected Reduction
Management Practice High Flow | Moderate Flow | Low Flow
70% Reduction | 80% Reduction | 74% Reduction

Livestock Exclusion From Riparian Are X X X
Water Well and Tank Development X X X
Prescribed Grazing X X X
Waste Management System X X

Vegetative Filter Strip X

Septic System Repair X X

Controlling nonpoint sources is an immense undertaking requiring extensive financial and
technical support. Provided that technical/financial assistance is available to stakeholders, these
BMPs have the potential to significantly redieoli bacteridoading tothe river The

following sectiongdescribe in detail those BMPs that will redicecoli bacteria levels in

Sheyenne River

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to promote healthy water qualiiyaaianhr
areas through management of livestock and associated grazing land. Fecal matter from
livestock, erosion from poorly managed grazing land and riparian areas can be a
significant source oE. colibacteria loading to surface water. Precipitatidanjcover,
number of animals, and soils are factors that affect the amount of bacteria delivered to a
waterbody because of livestocBeverakpecific BMPs are known to redugenpoint

source pollution from livestock. These BMPs include:

Livestock exalision from riparian aread his practice igstablishedo remove livestock

from grazing riparian areas and watering in the stream. Livestock exclusion is
accomplished through fencing. A reduction in stream bank erosion can be expected by
minimizing or éiminating hoof trampling. A stable stream bank will support vegetation
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that will hold banks in place and serve a secondary function as a filtentmopoint
source runoff. Added vegetation will create aquatic habitat and shading for
macroinvertebrateand fish. Direct deposit of fecal matter into the stream and stream
banks will be eliminated as a result of livestock exclusion by fencing

Water well and tank developmeiiencing animals from stream access requires an
alternative water source. Instatl water wells and tanks satisfies this need. Installing
water tanks provides a quality water source and keeps animals from wading and
defecating in streams. This will reduce the probability of pathogenic infections to
livestock and the public.

Prescrbed grazingThis practice is useatincrease ground cover and ground stabiility
rotating livestock throughout multiple fields. Grazing with a specified rotatiommzas
overgrazing and resulting erosion. The Natural Resource Conservation SeR@C8)(N
recommends grazing systems to improve and maintain water quality and quantity.
Duration, intensity, frequency, and season of grazing can be managed to enhance
vegetation cover and litter, resulting in reduced runoff, improved infiltration, increased
guantity of soil water for plant growth, and better manure distribution and increased rate
of decomposition, (NRCS, 1998). In a study by Tiedemaah €18B8), as presented by
EPA (1993), the effects of four grazing strategies on bacteria levblisteen watersheds

in Oregon were studied during the summer of 19B4sults of the study (Tab®

showed that when livestock are managed at a stocking rate of 19 acres per animal unit
month, with water developments and fencing, bacteria levels wareagdignificantly.

Table 9. Bacterial Water Quality Response to Four Grazing Strategies (Tiedemann

et al., 1988).
- Geometric Mean
CIEANE) SEEE) Bacteria Count
Strategy A: | Ungrazed 40/L
Strategy B: | Grazing without management for livestock
distribution; 20.3 ac/AUM. 150/L
Strategy C: | Grazing with management for livestock
distribution: fencing and water developments; 90/L
19.0 ac/AUM

Strategy D: | Intensive grazing management, including practi
to attain uniform livestock distribution and
improve forage production with cultural practice 950/L
such as seeding, fertilizing, and forest thinning;
ac/AUM

Waste management systeWaste management systems can be effective in controlling
up to 90 percent diacteridoading originating from confied animal feeding areas

Results from a study by Pennsylvania State University (1992) as presented by EPA
(1993) (Tabl€l0), suggest thavaste management systems are capable of removing up to
85 percent of bacteria loading to rivers and streafhg/aste management system is

made up of various components designed to contmgpointsource pollution from
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corcentrated animal feeding opemts (CAFOs) and animal feeding operations (AFOSs).
Diverting clean water from the feeding area and containing dirty water from the feeding
area in a pond are typical practices of a waste management system. Manure handling and
application of manure is degied to be adaptive to environmental, soil, and plant

conditions to minimize the probability of contamination of surface water.

Table 10. Relative Gross Effectivenedf Confined Livestock Control Measures
(Pennsylvania State University, 1992).

. Runoff® Total’ '_I'otald Sediment Fecal
Practice” Category Volume Phosphorus  Nitrogen (%) Bacteria

(%) (%) (%)
Animal Waste Systefmn - 90 80 60 85
Diversion System - 70 45 NA NA
Filter Strip$ - 85 NA 60 55
Terrace System - 85 55 80 NA
ContainmenStructureS | - 60 65 70 90

NA = Not Available.

a Actual effectiveness depends on sifeecific conditions. Values are not cumulative between practice categories.
b Each category includes several specific types of practices.

¢ - =reduction; + = increase; 0 = no change in surface runoff.

d Total phosphorus includes total and dissolved phosphorus; total nitrogen includes-NrganimoniaN, and nitrateN.
e Includes methods for collecting, storing, and disposinginoff and procesgenerated wastewater.

f Specific practices include diversion of uncontaminated water from confinement facilities.

g Includes all practices that reduce contaminant losses using vegetative control measures.

h Includes such practices waste storage ponds, waste storage structures, waste treatment lagoons.

8.2 Other Recommendations

Vegetative filter stripVegetated filter strips are used to reduce the amount of sediment,
particulate organics, dissolved contaminants, nutrients, and in the case of this EMDL,
coli bacteria to streams. The effectiveness of filter strips and other BMPs in rer&oving
coli bacteria is quite successfubtudy results (Table() suggest that vegetative filter

strips are capable of removing up to 55 percetasteridoading to rivers and streams

The ability of the filter strip to remove contaminants is dependent on fagd,dilter

strip slope, erosion rate, amount and particulate size distribution of sediment delivered to
the filter strip, density and height of vegetation, and runoff volume associated with
erosion producing events (NRCS, 2001).

Septic Systerit Septic gstems provide an economically feasible way of disposing of
household wastes where other means of waste treatment are unavailable (e.g., public or
private treatment facilities). The basis for most septic systems involves the treatment and
distribution ofhousehold wastes through a series of steps involving the following:

A sewer line connecting the house to a septic tank

A septic tank that allows solids to settle out of the effluent
A distribution system that dispenses the efflueatlgach field
A leaching system that allows the effluent to enter the soil

rwnh R

Septic system failure occurs when one or more components of the septic system do not
work properly and untreated waste or wastewater leaves the system. Wastes may pond in
the leach field and ultimately run off directly into nearby streams or percolate into
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groundwater. Untreated septic system waste is a potential source of nutrients (nitrogen
and phosphorus), organic matter, suspended solids, and fecal bacteria. Leati@ppl
of septic system sludge, although unlikely, may also be a source of contamination.

Septic system failure can occur for several reasons, although the most common reason is
improper maintenance (e,@ge, inadequate pumping). Other reasons fturéinclude
improper installation, location, and choice of system. Harmful household chemicals can
also cause failure by killing the bacteria that digest the waste. While the number of
systems that are not functioning properly is unknown, it is estthiagg 28 percent of

the systems North Dakota are failinggPA, 2002).

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirements of this TMDL, a letter was sent to the following
agencies and/or organizations notifying them thatithé report was available for review and
public comment. Those included in the mailing are as follows:

Benson, Eddy, an@/ells County Soil Conservation Distrigt
Benson, Eddy, and/ells County Water Resource Board
Natural Resorce Conservation SengdqState Officg; and

1 U.S.Environmental Protection AgencRegion VIl

E R

In addition to mailing copiesf this TMDL forthe Sheyenne Riventerested parties, the TMDL
wasposted on the North Dakota Department of Health, Division of Water Quality web site at
http://www.ndhealth.gov./WQ/SW/Z2 TMDL/TMDLs Und®ublicComment/B Under Public
Commment.html A 30 day public notice soliciting comment and participatM@salso

published in tha8enson County Farmers Press (serving Benson County), the New Rockford
Transcript (serving Eddy Countygnd the Herald Press (serving Wells County).

As part of its normal review, a public notice review was received from the US EPA RBegion
(Appendix D). No comments were received from any other agency, organization or individual.

100 MONITORING

As statel previously, it should be noted that the TMDL loads, load allocations, and the MOS are
estimated based on available data and reasonable assumptions and are to be used as a guide for
implementation. The actual reduction needed to meet the applicableqwaliey standards may

be higher or lower depending on the results of future monitoring.

Specifically, monitoring will be conducted for the variables that are currently causing
impairments to the beneficial uses of the waterbody. Once a watershed imss{eat (e.g. 319
PIP) is implemented, monitoring will be conducted in the stream beginning two years after
implementation and extending five years after the implementation project is complete.

11.0TMDL IMPLEMENTATION STRATEGY

Implementation of TMDLsS dependent upon the availability of Section 319 NPS funds or other
watershed restoration programs (e.g. USDA EQIP), as well as securing a local project sponsor
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and the required matching funds. Provided these three requirements are in place, a project
implementation plan (PIP) is developed in accordance with the TMDL and submitted to the
North Dakota Nonpoint Source Pollution Task Force and EPA for approval. The implementation
of the best management practices contained in the NPS PIP is voluntary. Thetefoess of

any TMDL implementation project is ultimately dependent on the ability of the local project
sponsor to find cooperating producers.

Monitoring is an important and required component of any PIP. As a part of the PIP, data are
collected to mortor and track the effects of BMP implementation as well as to judge overall
project success. Quality Assurance Project Plans (QAPPSs) detail the strategy of how, when and
where monitoring will be conducted to gather the data needed to document the TMDL
implementation goal(s). As data are gathered and analyzed, watershed restoration tasks are
adapted to place BMPs where they will have the greatest benefit to water quality.
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Appendix A
E. coli Bacteria Data Collected for Sites 385505 and 385502



385505

May June July August September
5/13/2009 20| 6/3/2009 400  7/8/2009 110 8/3/2009 60 9/1/2009 450
5/20/2009 20  6/10/2009 10| 7/13/2009 30 8/13/2009 200 9/9/2009 210
5/27/2009 150 6/17/2009 701 7/22/2009 10 8/18/2009 70 9/15/2009 90
5/25/2010 120 6/23/2009 1600 7/28/2009 70 8/25/2009 120 9/23/2009 120
6/30/2009 50, 7/6/2010 50 8/3/2010 180 9/30/2009 110
6/2/2010 10| 7/14/2010 300 8/10/2010 10 9/7/2010 410
6/8/2010 50 7/20/2010 20 8/17/2010 140 9/14/2010 400
6/15/2010 50 7/27/2010 5 8/24/2010 220 9/21/2010 50
6/22/2010 200 8/31/2010 1204 9/28/2010 100
6/30/2010 60
N 4 10 8 9 9
Geometric Mean 52 61 37 124 165
% Exceed 409 CFU/100 mL 0% 10% 0% 11% 22%
Fully Supporting Fully Supporting
Recreational Use Assessment Insufficient Data But Threatened Fully Supporting But Threatened Not Supporting
385502
May June July August September
5/13/2009 10 6/3/2009 50 7/8/2009 10 8/3/2009 10 9/1/2009 1400
5/20/2009 120 6/10/2009 30 7/13/2009 30 8/13/2009 90 9/9/2009 220
5/27/2009 30 6/17/2009 90 7/22/2009 20 8/18/2009 50 9/15/2009 160
5/25/2010 370 6/23/2009 60 7/28/2009 20 8/25/2009 110 9/23/2009 179
6/30/2009 10| 7/6/2010 10 8/3/2010 30 9/30/2009 30
6/2/2010 10| 7/14/2010 480 8/10/2010 40 9/7/2010 400
6/8/2010 30 7/20/2010 120 8/17/2010 10 9/14/2010 40
6/15/2010 100 7/27/2010 800 8/24/2010 80 9/21/2010 10
6/22/2010 200 8/31/2010 270 9/28/2010 40|
6/30/2010 170

N 4 10 8 9 9
Geometric Mean 60 49 52 48 105
% Exceed 409 CFU/100 mL 0% 0% 25% 0% 11%

Fully Supporting Fully Supporting

Recreational Use Assessment Insufficient Data Fullly Supporting But Threatened Fully Supporting But Threatened




Appendix B
Flow Duration Curve for Site 385505
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Appendix C
Load Duration Curve, Estimated Load, TMDL Target,
and PercentLoad Reduction Requiredfor
Site 385505






Site 385605 Sheyenne River

Load (10’ CFUs/Day) Load (10" CFUs/Period)
Median Percentile Existing TMDL Days Existing TMDL Percent Reduction
Wet 23.00% 59031.34 24048.12 116.80
Moist 51.50% 17827.83 5241.26 91.25 1626789.40 478264.72 70.60%
| Total 208 1626789 478265 70.60%
1ooooooo.ooj
HighFlow WetConditions Moist Conditions LowFlow No Flow
1000000.00
] [ ]
100000.00+
=
S 10000.00
L4 ]
E — CriteriaLine
O
'g ® Samples
€ 1000.00 — Wet
- i —— Moist
[ ]
100.00 -
10.00
1.00 T T T T T T T T T

0%

10% 20% 30%

40% 50% 60%
Percent Exceeded Flow

70%

80%

90% 100%




Appendix D
US EPA Region 8 TMDL Public Review
Form and DecisionDocument



EPA REGION 8 TMDL RE VIEW FORM AND DECISION DO CUMENT

TMDL Document Info:

Document Name: E. coli Bacteria TMDL for the Sheyenne River in Benson
Eddy and Wells Counties North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: August 10, 2012

Review Date: September 19, 2012

Reviewer: Vern Berry, US Environmental Protection Agency

Rough Draft / Public Notice / | Public Notice

Final Draft?

Notes:

Reviewers Final Recommendation(s) to ERdministrator (used for final draft review only):
[ ] Approve
[ ] Partial Approval
[ ] Disapprove
[ ] Insufficient Informaiton

Approval Notes to the Administrator:

This document provides a standard format for EPA Region 8 to provide comments to state TMDL
programs on TMDL documents submitted to EPA for either formal or informal review. All TMDL
documents are evaluated agaithe TMDLreviewelements identified in the following 8 sections:

1. Problem Description

a....TMDL Document Submittal

b. Identification of the Waterbody, Impairments, and Study Boundaries
c. Water Quality Standards

Water Quality Target

Pollutant Sourcénalysis

TMDL Technical Analysis

a. Data Set Description

b. Waste Load Allocations (WLA)

c. Load Allocations (LA)

d. Margin of Safety (MOS)

e. Seasonality and variations in assimilative capacity
Public Participation

Monitoring Strategy

RestoratiorStrategy

Daily Loading Expression

Hwn

© N O

Under Section 303(d) of the Clean Water Act, waterbodies that are not attaining one or more water
guality standard (WQS) are considered Ai mpair
to be a pollutant, AMDL analysis is required to assess the appropriate maximum allowable pollutant
loading rate. A TMDL document consists of a technical analysis conducted to: (1) assess the
maximum pollutant loading rate that a waterbody is able to assimilate while mizgtaiater

guality standards; and (2) allocate that assimilative capacity among the known sources of that



pollutant A well written TMDL document will describe a path forward that may be used by those
who implement the TMDL recommendations to attain aathtain WQS.

Each of the following eight sections describes the factors that EPA Region 8 staff considers when
revi ewing TMDL document s. Al s o reviewdlemehnssd i n e
relative to that section, a brief summary of h® A r evi ewer 6 s findings, ar
and/ or suggest i ons. thisré/ew formdenoteshirdormatem that isirequired 0 i
to be submitted because it relates to elements of the TMDL required by the CWA and by regulation.
Useof the term fAshoul do below denotes informat.
if a submitted TMDL is approvable.

This reviewform is intended to ensure compliance with the Clean Water Act and that the reviewed
documents are technicallgsnd and the conclusions are technically defensible.



1. Problem Description

A TMDL document needs to provide a clear explanation of the problem it is intended to address.
Included in that description should be a definitive portrayal of the physicaldaries to which the

TMDL applies, as well as a clear description of the impairments that the TMDL intends to address
and the associated pollutant(s) causing those impairments. While the existence of one or more
impairment and stressor may be knowms important that a comprehensive evaluation of the water
guality be conducted prior to development of the TMDL to ensure that all water quality problems and
associated stressors are identified. Typically, this step is conducted prior to the 303¢d)fliat
waterbody through the monitoring and assessment program. The designated uses and water quality
criteria for the waterbody should be examined against available data to provide an evaluation of the
water quality relative to all applicable water tiyestandards. If, as part of this exercise, additional
WQS problems are discovered and additional stressor pollutants are identified, consideration should
be given to concurrently evaluating TMDLSs for those additional pollutants. If it is determated th
insufficient data is available to make such an evaluation, this should be noted in the TMDL
document.

1.1 TMDL Document Submittal

When a TMDL document is submitted to EPA requesting revieapproval, the submittal package
should include aotificationidentifying the document being submitted and the purpose of the
submission.

Review Elements

X] EachTMDL document submitted to EPghould include a notification of the document status
(e.g., prepublic notice, public notice, final), and a request for EPA review

[_] Each TMDL document submitted to EPA for final review and approval sheusttcompanied
by a submittal letter that explicitly states that the submittal is a final TMDL submitted under
Section 303(d) of the Cleaiater Act for EPA review and approval. This clearly establishes the
State's/Tribe's intent to submit, and EPA's duty to review, the TMDL under the .Sthteite
submittal letter should contain such identifying information as the name and location of the
waterbody and the pollutant(s) of concern, which matches similar identifying information infthe
TMDL document for which a review is being requested.

Recommendation:
X Approve [ ] Partial Approval[_] Disapprove[ | Insufficient Information [_] N/A

Summary: The notification of the availability of the public notice draft TMDL document was
submitted to EPA via a letter receivedAngustl0, 2012. The letter includes the details of the

public notice, explains how to obtain a copy of the TMDL, and requests the submittal of comments to
NDDoH bySeptember 12012.

Comments: Nocomments.






